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ABSTRACT 

The paper discusses various models and theories of 
personal income distribution inequality. The first section presents 
the logic for adopting one conceptual and statistical approach in 
measuring and analyzing income inequality and the second presents 
empirical evidence on income inequality from 1939 to 1970« A brit f 
survey of the human capital literature and a resume of long-term 
trends in personal income distribution round out the paper. A'thoagh 
cyclical behavior of income inequality has been linked to aggregate 
indices of demand, economic explanations of this change are 
unsatisfactory. The most promising theoretical start is the human 
capital earnings distribution model, but it does not cope adequately 
with the complexity of the process underlying observed time 
allocation and annual income inequality. A reappraisal of our 
progress toward equalizing economic opportunities may be warranted. 
Variation in annual earnings inequality arises from the interaction 
of supply and demand factors tnat affect both the personal allocation 
of time to market activity and wage rates as influenced by life cycle 
human capital investments. An integrated explanation of this process 
does pot now exist, although the conceptual and econometric framework 
for it is beginning to emerge. (MF) 
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It is a commonly accepted fact that inequality in, personal incomes 
in the United States diminished up to and during the Second World War, 
but that this long term trend was not sustained during the last 25 years. 
Given the unavoidable differences of opinion that attach to the meaning 
and measurement of income inequality, even this most generally observed 
fact is not free of controversy. The purpose of this paper ±s to bring 
discussion to a sharper focus on certain specific facts and nheir alter- 
native interpretations. Advancement in the empirical study of the dis- 
tribution of personal income awaits agreement on the most significant 
dimansions of the phenomenon. These attributes depend on the questions 
asked, and ultimately on the specification of models that promise to 
answer them. 

In the first section, I present the logic for adopting one concep- 
tual and statistical approach in measuring and analyzing Income inequality. 
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In the second section, I assemble empirical evidence on income in- 
equality from 1939 to 1970. But to interpret the evidence and 
illuminate the forces responsible for secular trends will require a 
brief survey of recent contributions to the human capital literature. 
In traditional form, I conclude by stressing the need for new direc- 
tions for research. 



f 
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I. MEASUREMENT AND MEANING OF INCOME INEQUALITY 

One traditional objective of studies of Income distribution is 
to discover a single or modest number of parameters that efficiently 
summarize size distributions of personal income. This search has 
produced numerous papers over the years extolling the merits of 
particular functional forms as approximations for the frequency dis- 
triution of incomes. I think it is fair to say, nonetheless, that 
there has emerged no single "best fit," in large part because for 
alternative purposes data are arrayed by different iTecipient units 
and income is measured differently. 

In the choice of a measure of income inequality, reliance on a 
normative or positive conceptual framework has greater attraction 
than simply curve-fitting. There are two reasons to be interested in 
income inequality: first, social welfare la thought to depend on both 
the level and personal distribution of income; second, economic analysis 
may usefully describe some of the systematic factors affecting income 
Inequality. These two approaches to income inequality are concerned 
with different problems, attempting in the first instance to assign 
a social cost to disparities in personal income and in the second 
Instance to attribute these disparities to various causes. Measure- 
ment of inequality as implied by one approach need not be suitable to 
the other, although overlap would prove convenient. 

From a normative view, Dalton observed in 1930 that *'the economist 
is primarily interested, not in the distribution of income as such, 
but in the effect of the distribution of income upon the distribution 
and total amount of economic welfare, which may be derived from 
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income" (p. 348). This linkage between income and welfare implies 
the specification of a social utility function and embodies obvious 
value Judgments. In a recent paper Atkinson notes the parallel 
between the ranking of distributions of outcomes in decisionmaking 
under uncertainty and the ranking of income distributions by a gener- 
ally prescribed social utility function. Thus, following Atkinson's 
formulation, the degree of "inequality-aversion" one professes alters 
one's preferred ordering of observed distributions of personal income. 
For a general class of social utility functions proposed by Atkinson, 
a single parameter, e, reflects social sensitivity to income transfers 
at different relative income levels.^ Most conventional measures of 
inequality do not imply, by this standard, a uniform degree of inequality 

aversion with the exception of the variance of the logarithms of income 
2 

for which e - 2. Since the log variance of income attaches equal 
importance to equal relative differences in income, it attributes 
greater weight to equal transfers to the poor than to the rich. Given 
the general concern expressed over conditions of the poor> the choice 
of e - 2 or perhaps more would not appear to misrepresent society's 
egalitarian preferences. 

The second and more attractive basis for arriving at a definition 
of income inequality is to adopt a mtasure that conforms to the 
requirements of an analytical model that promises to describe the 
distribution and identify the causes of income inequality. The most 
thoroughly elaborated approach to the economic determination of income 

Inequality is that associated with the works of Becker, Mincer, and 
4 

Chiswick. Using the concept of human capital as the principal 
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systeraatic determinant of differences In labrr earnings » a number of 
propositions are deduced about cohort age profiles and Inequality of 
eamlnga by schooling and on-the-job experience. The measure of Income 
Inequality that Is useful for the human capital approach Is the variance 
of the logarithms of Income.^ Thus, the log variance has the convenient 
attraction as a single parameter of Income Inequality both because of 
the consistent and plausible nature of the social welfare function It 
Implies and because It conforms to the dependent variable determined 
by the human-capital model of earnings Inequality. 

Concept of Income and Income Recipient Unit 

Having Indicated why I shall adopt a particular measure of Income 
iue4uallty, there still remains the task of defining the recipient 
unit and the concept of Income consistent with normative and positive 
concepts of economics. It Is difficult to Interpret Inequality of 
income among household units from a normative point of view because 
the con^osltlon of household units varies across social groups at one 
point in time and in a group over time, and this variation is not 
Independent of the underlying distribution of resources among pe^-sons. 

Schemes are often proposed to cope with these normative problems 
of non-*comparability and horizontal equity — for instance, a couple 
with five children and retired parents in the household has greater 
consumption needs than a childless couple.^ But standardization of 
data neglects the margin of choice that is likely to influence the 
composition of household units. How individuals choose to arrange 
themselves into household units, how they divide their time among 
labor market, home production and leisure activities, and how many 



-6- 



children couples seek — each of these decisions influences measured 
inequality of income among them. Each decision is also likely to 
be influenced by the economic endowments of individuals as well as to 
other social and economic conditions.^ 

Unfortunately these well-known problems cannot be resolved now 
except by avoiding altogether the household unit as a basis for 
inequality comparisons; subsequent analysis therefore concentrates 
on the distribution of income among individual persons. Numerous 
problems still exist in the study of income data for persons » but at least 
they are more manageable in principle , even if in practice they are severe 
for the study of secondary workers* Nonetheless » the study of household 
units requires the formulation of %rtiolly new analytical concepts. 

The time frame for comparisons of income inequality would logically 
be the individual's life cycle. Not only is the alleged link between 
equality and equity forged in terms of the distribution of lifetime 
(or even intergenerational) opportunities, the human capital framework 
also emphasises the role of individual investment decisions as a deter- 
minant of different age-earnings profiles. Both approaches to the 
analysis of income Inequality call for cohort time series information* 
but in lieu of these more appropriate data, empirical analysis has in 
fact almost always relied on contemporaneous cross-sectional data, 
interpreting differences among age groups, adjusted perhaps for neutral 
secular trends in productivity, as evidence on the behavior of income 
inequality over the life cycle. This Jump from cross-sectional data 
to time series inferences deserves far more study than it has received. 

Approaches to income inequality diverge, however, in defining a 
working concept of income. Nonhuman wealth is undoubtedly a most 



Important source of "Inequitable** differences In personal lifetime 

opportunities, leading the normative analyst to prefer the broadest 

possible concept of labor and capital Income Including, if possible, 

capital gains and inheritances. From a positive point of view, human 

capital theory has implications primarily for the returns to labor as 

augmented by human capital, calling for a concept of "income** no 

broader than labor earnings of perhaps only wages and salaries. 

Another related class of problems is concealed from view by necessary 

reliance on measures of pretax money income, that neglect Income taxes, 
9 

income in kind and nonpecunlary benefits associated with different 
investment, occupational, and migration choices made by individuals 
over their lifetime. 

Varia t ion in Time Worked 

A final difficulty for interpreting Income inequality is the 
variation in the amount of time that individuals work in the labor 
market. This variation in hours worked can be attributed to both supply 
and demand factors, but Integrated analysis has not clearly dlfferen* 
tlated their respective roles: (1) individuals can Invest time to 
enhance future productivity, given their abilities, cost of investable 
funds and time and risk preferences; (2) individuals allocate remaining time 
among market production, nonmarket and consumption (leisure) activi- 
ties, given their preferences for market and nonmarket goods; and (3) 
individuals may not find employment for the wage they expect to receive 
and therefore go unemployed. 

Earnings are observed in the market gross of returns on past human 
capital InvestTCnts and net of current time invested in further training. 
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Therefore, the profile of potential (full time) earnings and life cycle 
human capital Investments cannot be derived uniquely for an Individual 
from his observed age profile of earnings. The existence of deprecia- 
tion and obsolescence of human capital complicates further the under- 
determined character of the human capital model. Strong assumptions 
are required to constrain the life cycle Investment process to draw 
Inferences about Its nature from available data. Ben*Porath [1968, 
1969] and more generally Rosen [1970, 1971, 1972] derive life cycle 
Investment behavior from attractive optimizing models, but the value 
of their models as a framework for empirical analysis Is yet to be 
clearly demonstrated. Mincer's [1970a, 1971b] fomulatlon of this 
problem, although arbitrary In assuming a linear or exponential rate 
of decline of time equivalent postschoollng Investment [see also 
T. Johnson], has, on the contrary, shown Its ability to distinguish 
between Important sources of earnings Inequality. A novel Implication 
of Mincer's formulation Is the notion of an " overtaking period ," seven to 
ten years after on<-the->Job training commences, when the log variance of 
cohort earnings can be Interpreted as a measure of Inequality In life- 
time earnings opportunities. The lack of a satisfactory empirical 
approximation for postschoollng Investments for women and secondary 
workers currently limits the application of Mincer's model to supply 
cons Idftr at Ions underlying earnings Inequality among prlme-age men. 
Promising approaches to preschool Investments and ultimately childhood 
nutrition [Selowsky and Taylor] should also be accommodated within 
the evolving generalized household human capital framework. 
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The second source of variation In time worked In the labor force Is 
the allocation of "uninvested'* time between market and nonmarket actlvltes. 
Empirical study of this behavioral process Is as yet crude for want of 
satisfactory measures of nonmarket productivity. Since only a measure of 
the pecuniary product of time allocated to the labor market is observed. 
Inequality of earnings opportunities can only be axpressed per unit time 
worked* Although wage rate comparisons are one response to this problem, 
another Is to restrict analysis to annual earnings of those fully em- 
ployed, I.e., according to the current Census Bureau definition, persons 
working 35 or more hours per week for 50 to 52 weeks a year. lo the 
extent that time worked Is positively correlated among Individuals with 
wage rates, earnings Inequality among the fully employed will be less 
than wage Inequality. 

The third source of variation In overtime In the supply of labor to 
the market, unemployment, Is generally attributed to de-nand factors. If our 
central concern Is with secular change in Income Inequality, there Is 
reason to limit our analysis to periods In the business cycle when 
labor markets are equally tight. But with data for 1939 and the post- 
war period, no comparisons are possible between 1939 and any postwar 
year, for postwar levels of unemployment have fortunately not reached 
1939 *s 17*2 percent of the civilian labor force. The Incidence and 
duration of unemployment may also differ by age, education and possibly 
experience classes, and thus a part of the association between annual 
earnings and education can be attributed to the partial correlation 
between hours worked and education and thus Incorporated Into the supply 
model [Becker, 1964; 01; Bowman and Anderson; Mincer, 1971].^^ , 
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From this review cf the literature, it is clear the concept of 
income that both normative and positive analyses seek is a measure of 
inequality in lifetime income opportunities. The human capital model 
interprets differences in earnings among schooling groups as due to 
life cycle investment decisions modified by the correlation among 
preschoolingy schooling and postschooling investments, capital market 
imperfections and time and risk preferences [Friedman, 1958]. Inequal- 
ity within schooling groups is then viewed as an approximation of measure- 
ment error (i.e., unobserved variations in postschooling investment and 
quality of schooling) plus the underlying variance and covariance of 
individual ability' and opportunity [Becker, 1967; Mincer, 1970b). 

But this model by itself does not take account of the second and 
third sources of variation in the time worked by individuals. Except 
as human capital is linked to cyclical variation in education specific 
unemployment, unemployment does not yet fit comfortably within the 
human capital model of income distribution. Nor is this theory applic- 
able to measured inequality among secondary workers whose life cycle 
attachment to the labor force is sporadic. This model is then most 
clearly applicable to earning inequality among fully employed male 
workers. Data for this group across age groups and over time are used 
in the next section to determine the extent of change in income in* 
equality in the U.S. 
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II. SOME EMPIRICAL EVIDENCE; FACTS 

Estimates of average income and the variance of the logarithms 
of income are reported in Tables 1 and 2 for all persons with income 
by oex and age. These annual estimates ~ for the years 1947 through 
1970 — are based on published tabulations from the I ",u.-eut 
Population Survey. The method of estimation used throughout this 
paper based on grouped data is described in the statistical appendix. 

Overall Inequality 

According to Table 2, income inequality, as measured by the log 
variance, has apparently increased substantially among both men and 
women since the Second World War. However, as I will show shortly, 
secular trends in labor force commitments of women and men confound 
in these data the underlying trends in inequality of wages or earnings 
opportunities. Amcvig men 25 to 64 years of age. who are likely to 
have been full-time participants in the labor force throughout this 
period, income inequality has increased much less sharply. The 
variance of the logs of income among all males over 14 with income 
increas-Jd 78 percent over this 23 year period; inequality increased 
only 17 percent among men 25 and 64. Some of this Increase, moreover, 
can be attributed to changes over time in the age composition. ■'"^ 

A large fraction of income inequality in a cross section is re- 
lated to differences In the time persons work, as shown in Table 3 
for 1939 and 1969. The log variance of wage and salary income in 1939 
is four times as large among all men in the labor force as it is among 
those who worked a full 12 months. In 1969 all men with income exhibit 
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Table 3 

LOG VARIANCE OF INCOMES BY TIME WOFKED, 
SEX AND RACE IN 1939 AND 1969 



1939 Wages and Salaries 



All Persons 
in Labor 
Force 



FerEons With 
Wages and 
Salaries® 



Worked 
12 Months 
in 1939a 



Males 




2.206 


.7852 


.4708 


White 
Non-White 




b 
b 


.7377 
.6221 


.4155 
.4383 


Females 




1.443 


.7905 


.4616 


White 
Non-White 




b 
b 


.7730 
.5970 


.3504 
.4062 




1969 ^ 
Earnings 


All Persons 
With Income 


Worked 
Last Year 


Work at 

Full-Time Worked 50-52 Weeks 
Job at Full-Time Job 


Males 


1.282 


1.265 


.7566 


.4205 


Whites 
Negros 


1.271 
1.144 


1.253 
1.137 


.7338 
.7377 


.4118 
.3386 


Females 


1.280 


1.308 


.8286 


.3207 


Whites 
Negros 


1.283 
1.206 


1.269 
1.204 


.8135 
.8784 


.3058 
.3854 



Notes : 

^Excluding emergency workers. 

''Not tabulated in 1940 Census Publications. 

''income data by time worked are available annually from the CPS 
after 1956. From 1956 to 1970 the log variance of income increased 
among all workers by 30 to 50 percent but evidenced no trend among the 
fully employed males and females. 
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income inequality three timas as large as those with a full time job 

for 50 to 52 weeks. 

For either positive or normative analyses of income inequality, it is 
clearly important to understand why persons in a cross section work dif- 
ferent amounts of time in the labor force. Changes in the distribution of 
income or earnings opportunities over time may be obscured by changes in 
the time persons work, due to cyclical unemployment, extended schooling, 
women's participation and timing of retirement. Time series analysis, there- 
fore, might better focus on incomes of persons by age, sex, and where pos- 
sible race, who are fully employed in the labor force.^^ For at least men 
between the ages of 25 and 64, the difference between aggregate income in- 
equality and income inequality among the fully employed can be attributed 
largely to the incidence of unemployment. 
Inequality among the Fully Employed 

Inequality by age in wage and salary income in 1939 is contrasted with 
Inequality in earnings in 1967 in Taole 4.^"^ Over this 28-year period in- 
equality among fully employed workers increased among men and women less 
than 25 years old, but was otherwise relatively constant for men and de- 
creased among women in each older age group. If the differences in Census 
and CPS concepts can be neglected, these data support several major con- 
elusions: 

One. inequality among fully employed men 25 to 64 exhibited remarkable 
Stability. 

Two. most of the reduction in earnings inequality in the United States 
between 1939 and the present can be attributed to the postwar reduction 
in unemployment. 

Three, changes In employment among women over the age of 25 with income 
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Table A 

EARNINGS OF FULL-TIME WORKERS: 1939 AND 1967 
BY SEX AND AGE 





1939 








196 


7 


Sex and 


Wages and 


Salaries 


of 




Earnings of 


Civilians 


Age: 


Full -Year Workers 






Working Year-Round Full-Tirae 




Average 


Log Variance 




Average 


Log Variance 


Hales 


1,590 








8,357 




.4427 


14-19 


512 


.4671 






2,863 




.9313 


20-24 


913 


.3410 






5,353 




.4235 


25-34 


1,405 


.3318 






7,811 




.2802 


35-44 


1,824 


.3829 






9,249 




.3463 


45-54 


1,953 


.4257 






9,246 




.3973 


55-64 


1,849 


.5019 






8,375 




.5130 


65+ 


1,639 


.6677 






7,332 




. 7753 


Females 


884 


.4612 






4,632 




.4049 


14-19 


489 


.4718 






3,299 




.7767 


20-24 


727 


.3188 






4,056 




.3656 


25-34 


917 


.3706 






4,731 




.3287 


35-44 


1,012 


.4917 






4,708 




.3799 


45-54 


1,008 


.5664 






4,893 




.3735 


55-64 


530 


.6343 






4,766 




.4096 


65+ 


797 


.7894 






4,721 




.6975 


Both Sexes 


1,410 


.:?99 






7,623 




.4658 


Source: Derived 


from 16th 


Censuj of 


The 


United States: 


1940, Population, 


The Labor Force; 


Wage and Salary Income: 


In 


1939, table 


6a, 


p. 106; 


Current Population Reports 


t Consumer 


Income , 


Series P-60, 


No. 


64 (October 



1969), table 19, p. 52. 
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account fully for the apparent postwar increase in income inequality for 
women shown in Tab le 2 • 

Four, the increase in inequality among young men and women less than 
age 25, noted in Table 2, is not caused solely by individual variation in 
time employed, but may be linked to increasing variation in postschooling 
investment behavior. 

Although I have been unable to construct a time series on earn- 
ings of fully employed workers by schooling, age and sex. Tables 5A and 
5B summarize evidence for 1967,^^ Several regularities in these cross- 
sectional data are of interest and may parallel cohort time series, 
were they available. Full-time earnings inequality does not monotoni- 
cally increase with age within schooling groups as predicted by most 
simple stochastic models of income distribution; inequality among men 
is lowest in either the 35-44 or 25-34 age group, while there is no 
regular age pattern among women. Inequality dots not increase systemati- 
cally with levels of education. Income inequality among women within 
schooling groups appears to systematically decline with increased 
schooling. 

The most frequently noted cross-sectional characteristics of income 
inequality by age and education are therefore primarily associated with 
variation in time worked by these groups, and are much less important 
in explaining inequality among full-time workers. These findings sug- 
gest to me that the more salient differences in earnings inequality v*ay 
not have their origin in supply factors as is typically assumed by the 
human capital approach. Rather, variation in time worked, which may be 

largely demand determined, appears to be an important source of 

16 

measured inequality. 

Women *s average full-time earnings by age have changed in shape 
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Table 5A 

KARniNCS OF MEK: WORKING YK \R -ROUND FULL-TIME 
IN 1967 BY AGi: .VMD SCHOOLING 



Years of 
Schooling 


25 and 
Over 


25-34 


35-44 


45-54 


55-64 


65 and 
Over 








Average 


Earnings 






1-7 

8 

9-11 
12 
J. J— 
16+ 


5,188 
6,589 
7 ,306 
8,490 
9,911 
13,342 


4,814 
5,747 
6,411 
7,602 
8,407 
10,445 


5,221 
6,503 
7,516 
8,747 
10,40h 
14,223 


5,385 
7,011 
7,807 
9.311 
11,012 
15,233 


5.277 
6.672 
7.440 

3,777 
10,681 
15,366 


4,772 
6,232 
7,348 
7,612 
9,176 
13,642 


All 


8,656 


7,K11 


9,249 


9,246 


8,376 


7,332 






Variance of 


Log Earnings 




1-7 

8 

9-11 

12 

13-15 
I6f 


.4190 
.3637 
.3255 
.2728 
.2809 
.3625 


.3853 
.2562 
.3023 
.1980 
.1993 
.2452 


.3051 
.3308 
.2477 
.2627 
.1968 
.3420 


.4097 
.3202 
.2865 
.2766 
.3528 
.3b 14 


.4984 
.3657 
.4022 
.4034 
.4633 
.4633 


.5072 
.7449 
.8040 
.6879 
.7260 
.9727 


All 


.3974 


.2802 


.3463 


.397:-. 


.5130 


.7753 


Source : 


Current Population Reports, 


Consumer 


Income, Series P-60, 


N., 64 



(October 4, 1969), table 20, pp. 53-56. 



Table 5B 

EARNINGS OF WOMKK: WORKING YE.VR-ROUNT) rUl.L-TIME 
i:, 1967 HY AGE .\ND SCHOOL H^G 



Years of 25 and 63 and 

Schooling Over 25-34 35-44 45-54 35-64 Over 









Average 


Earnings 






1-7 


3,073 


2,951 


2,871 


2,865 


3, .69 


4,094" 


8 


3,651 


3,274 


3,583 


3,838 


3,(74 


3,489 


9-11 


3,980 


3,913 


3,903 


4,047 


4,1 9 


n,a. 


12 


4,698 


4,558 


4,624 


4,850 


4,;. 5 


4,988 


13-15 


5,614 


5,234 


5,683 


5,888 


5,r')4 


n,a. 


16+ 


7,303 


6,316 


7,384 


7.953 


7, '.34 


n . a. 


All 


4,799 


4,731 


4,708 


4,893 


4,766 


4,721 



Variance of Log Earnings 



1-7 


,4826 


.4554 


.4575 


.3825 


.4354 


,9188 


8 


.3890 


.4316 


.3765 


,3549 


.3723 


,5170 


9-11 


.3 566 


.3645 


.3022 


.3538 


.3587 


n . a . 


12 


.2783 


.2370 


.3171 


.2632 


.2992 


.3631 


13-15 


.3271 


,3380 


.3134 


.3127 


.2442 


n . a. 


16+ 


.2868 


.2551 


.2793 


.2672 


.2852 


n.a. 


All 


.3911 


.3287 


.3800 


.3735 


.4096 


.6975 



Note : 

it 

Uncommon concentration of CPS sample in next to highest income 
bracket. Probably sampling variability. 



Source ; Current Population Reports, Consumer Income , Series P-60, N., 64 
(October 4, 1969), table 20, pp. 53-56. 
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from 1939 to 1967, as shown in Table A. In the earlier period they 
were similar to men's increasing sharply to age 35-AA; in 1967 they 
are virtually flat from age 25 to 6A. Even within schooling groups, 
as estimated in Table 5B, average earnings record only a modest In- 
crease with age for women with 12 or moi ■» years of schooling. 

Income Disparities by Race and Sex 

Aside from differences in earnings by age and schooling, for 
which numerous explanations have been offered, interest also attaches 
to differences in the level of earnings between the races and sexes as 
a reflection of current and past discrimination in education, training 
and job opportunities. Table 6 indicates that the ratio of nonwhite 
to white full-time earnings have increased for men from .A3 in 1939 
to .63 in 1969, and from ;A0 to .81 for women. The nonwhite woman 
has advanced not only with respect to her white counterpart, but also 
relative to the nonwhite man. The same cannot be said for the white 
woman; the relative gap between earnings of white women and men has not 
changed appreciably from 1939 to 1969* 

The frequently noted tendency for the earnings status of the Negro 
male to deteriorate relative to the white male as his educational attain- 
ment increases is not as evident in the relative earnings status of 
women to men by schooling (Table 7). Only in the age group 55 to 6A 
does women's relative earnings status decline monotonically with in- 
creased schooling. The low level of earnings and the flatness of age- 
earnings profiles (in the cross section) of women is often explained 
in terms of their sporadic attachment to the labor force. Home pro- 
duction and childbearing interrupt a woman's accumulation of labor 



Table 6 



RATIO OF NON-WHITE TO WHITE AND FEMALE 
TO MALE INCOMES, 1939-1969 



1939 Wages and Salaries 


Non-White/White 


Women/Men 




Women 


Men 


Non-White White 


All Persons with Soma 










Wages and Salaries 


.40 


.42 


.56 


.59 


Worked 12 months 


.40 


.43 


.54 


.58 


1969 Earnings 










With Some Earnings 


.80 


.58 


.56 


.40 


Worked Full-Time 










30-52 Weeks 


.81 


.63 


.71 


.55 


Source: 16th Census of the United 


States: 


1940, Population: 


The 


Labor Force; Wage and Salary Income 


in 1939, 


Tables 5-5a, pp. 
Series P-60, No. 


75-88 
75 


Current Population Reports 


t Consumer Income, 



(December 14, 1970) Table 54, pp. 124-125. 



Table 7 



RATIO OF WOMEN'S AVERAGE EARNINGS TO MEN'S: 1967, YEAR-ROUND 
FULL-TIME WORKERS BY AGE AND SCHOOLING 



Years of 



25 and 



65 and 



Schooling 


Over 


25-34 


35-44 


45-54 


55-64 


(!ver 


1-7 


.592 


.613 


.550 


.532 


.592 


.858 


8 


.554 


.570 


.551 


.547 


.551 


.560 


9-11 


.545 


.610 


.519 


.518 


.554 


n.a . 


12 


.553 


.600 


.529 


.521 


.545 


.655 


13-15 


.566 


.623 


.546 


.535 


.524 


n.a. 


l&f 


.547 


.605 


.518 


.522 


.498 


n.a. 


All 


.554 


.606 


.509 


.529 


.569 


.644 



1939 Wages and 
Salaries All 
Persons with 
Wages and 
Salaries (not 
on relitf) 



.561 



.653 



.555 



.516 



.503 



.486 



Source: Tables 4 and 5. 
n.a. • not available. 
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force experience and may impose a higher rate of depreciation on 

her stock of market specific skills than is the case with men. 

This hypothesis could account for the difference in earnings 

age profiles of the sexes, but it also implies that women would 

earn relatively more (per unit time) than men at younger ages 

when men presumably forgo much of their potential earnings to 

purchase job options that transr-i- valuable experiences [Rosen 1971]. 

In fact, the relative earnings status of women is only 10 percent 

greater in the youngest age group than for all ages together 

(Table 7) .^^ Until a much broader and better economic explanation 

of earnings differences by sex is proposed and found valid, the 

claims of substantial discrimination in employment opportunities 
18 

ring true. 

The Tenuous Link between Cross Sections and Time Series 

Finally, the relationship between cross sectional age average- 
income profiles and time series of birth cohort average-income 
profiles can be briefly examined. Time series and cross-sectional 
evidence Implicit in Table 1 and 2 is summarized in Table 8. 
Cross-sectional Income levels peak for men at age 35-44 and for 
women at age 45-54, whereas time series age profiles for both 
sexes increase to the retirement ages 55-64. Secular growth in 
labor productivity is usually assumed to account for this divergence 
between cross sectional and time series evidence, and this growth 
factor is conveniently assumed to benefit all ages (and schooling) 
groups by an equal percentage amount. Becker [X?64, p. 74] assumed 

ERLC 
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Table 8 

AVERAGE PERCENTAGE CHANGE IN MEAN REAL INCC '£ AND 
VARIANCE OF LOG INCOME: 1947-19708 



Variance of 
Mean Real Income Lok Income 

Men Women Men Women 



A. Between Age Groups (24) 
(CroBS Section) t> 

1- 34/35-44 
35-44/45-54 
45-54/55-64 

B. Within Birth Cohorts (14) 
(Time Series)'^ 

25-34/35-44 
35-44/45-54 
45-54/55-64 

C. Within Age Groups (14) 

(Time Series of Cross Sections) 

25-34 
35-44 
45-54 
55-64 



18. 


6.2 


21. 


0.1 


2.5 


5.4 


30. 


-1.9 


14. 


-11. 


25. 


9.2 


69. 


34. 


30. 


31. 


37. 


38. 


34. 


22. 


18. 


16. 


28. 


32. 


38. 


22. 


12. 


35. 


42. 


28. 


4.3 


26. 


41. 


31. 


1.4 


25. 


42. 


35. 


5.2 


19. 



Note s; 

%11 conceivable pairwise comparisons from Table 1 and 2 (the number 
of which is reported in parentheses) are expressed as a percentage change 
from the base year, and the arithmetic average of these values is reported 
here. Since the consumer price index increased approximately 25 percent 
per decade between 1947 and 1970, this amount was subtracted from time 
series calculations of change in mean incomes, 

'^Cross-sectional comparisons are between adjacent ten-year age 
groups in the same year; for instance, between the income of men 25 to 
3A and men 35 to 44 in every possible year, 1947 through 1970 • 

^Time series comparisons are between a ten-year cohort's income in 
a base year and ten years later; for instance, between the income of 
men 25 to 34 in 1947, etc, and men 35 to 44 in 1957, etc., minus the 
25 percent adjustment for inflation of income levels* 

^Time series of cross-sections are cooparlsons between specific ten 
year age groups ten years apart; for instance, betwean the inconie of men 
25 to 34 in 1947, etc., and men 25 to 34 in 1957, etc, minus the 25 per- 
cent adjustment for inflation of income levels* 
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a 1,23 percent annual secular growth In male earnings; estimates 

for the postwar period implied by Table 8 suggest a three to 

five percent annual growth in male productivity (i.e.» subtract 

from birth cohort time series increase the age group cross sectional 

19 

increase to obtain implicit adjustment factor per decade). 
Since the difference between time series and cross sectional 
profiles is greater for younger men, the age-neutrality assumption 
may be questioned. For women there is no assurance that the birth 
cohort increase is unaffected by compositional changes but the 
evidence suggests a two to four percent secular growt'i in labor 
productivity » favoring women less than 50 years of age. 

Income inequality or log variance of incomes increases for 
men between 20 and 35 percent per decade both in the cross- 
section and time series » although the time series changes are 
slightly larger. Within age groups, which was interpreted before 
as evidence on long- term trends, income inequality increased 

less than 5 percent per decade between the ages 35 and 64, but 

20 ^ 

about 12 percent among the youngest age group. Among women 
inequality changed relatively little by age in cross sections, but 
increased in time series at about the same rate as for men. Within 
age groups the large increase in measured inequality for yomen, 
as noted before, is due to changing parf^ ^ipation patterns and is 
not an adequate reflection of long-term change in the inequality 
of earnings opportunities of women. In general, cross sectional 
evidence on income differences among men between and within age 
groups appears to be a relatively satisfactory basis for drawing 
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conclusions about Income differences experienced by birth cohorts » 
but the same cannot be said for the study of Income differences 
among women or between men and women. 



III. LONG TERM TRENDS AND THEIR EXPLANATION 



Although cyclical behavior of income inequality has bean plausibly 
linked to aggregate indices of demand, such as growth in real output, 
inflation and unemployment [Schultz, 1968, 1969, Metcalf; McCall], 
economic explanations of secular change in income inequality are 
leas satisfactory [Kuznets, 1963; Soltow, 1965, 1968; Weisskoff]- The 
lack of sufficiently long, appropriately defined time series may account 
in part for this unsatisfactory state, but the absence of a theory of 
the size distribution of personal incomes has been the main source of 
analytical difficulty. 

To my way of thinking, the most promising theoretical start is the 
human capital earnings distribution model, but its current shortcomings 
nonetheless still very severe* In a recent paper, Chiswick and Mincer 
have applied this model to predict and extrapolate U.S. time series 
for male Income inequality. Although the predictions of their model 
are statistically signiticantly associated with the observed series 
for the log variance of annual incomes of men, much of their "success,** 
it seems to me, is a function of their inclusion of a variable for the 
'Variance of annual weeks worked.'* One may want to include in a 
reduced-form type model this sensitive indicator of unemployment and 
slack in aggregate demand, but the predictive power of the resulting 
model cannot then be interpreted as confirmation of the human capital 
framework which is formulatad mainly in terms of labor supply variables. 
The theoretically designated variables in the Chiswick-Mincer model — 
the level and dispersion of schooling, the level and dispersion of age 
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(a proxy for labor force experience) , and intercorrelation terms — 

tend to cancel each other out over longer periods, such as between 

1939 and 1970- The earlier cited evidence that age-specific earnings 

inequality among fully employed men did not change substantially dur- 

21 

ing this period may be viewed as tenuous support for their model. 

Alternatively, one may entertain the null hypothesis, that widely 
noted and explained patterns of income inequality, such as the tendency 
for inequality to increase with age, education and the passage of time 
(during the postwar period), do not persist when the analysis focuses 
only on fully employed persons. Although it seems reasonable to 
presume that much of the variation in time worked by persons over their 
life cycle is a function of human capital investment decisions and 
evolving personal comparative advantage within the family in market 
and nonmarket production, the much simplified human capital model does 
not as yet cope adequately with the complexity of the process under- 
lying observed time allocation and annual income inequality. The large 
differences across groups and over time within groups in the allocation 
of time to market activities should be accounted for largely within 
the human capital model and not observed as an ad hoc explanatory 
variable. This is obviously true across age, sex and marital status 
groups, and over time the additional importance of demand factors must 
be taken into account. Until this broader set of decisions is treated 
as jointly determined and the role of exogenous demand variables are 
firmly identified, models of earnings distribution based on schooling 
and age still remain seriously incomplete. 

After decades of confidence in the egalitarian redistributive 
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Influence of the U.S. economy [Burns], a reappraisal of our progress 
toward equalizing economic opportunities may be warranted. Apparently 
most» If not ally of the reduction since 1939 In the Inequality of 
annual earnings among men and women In the United States can be attri- 
buted to the reduction In postwar unemployment and the Improved manage- 
ment of aggregate demand. Of course, changes In the share and personal 
distribution of lineamed Income may also have played an equalizing role 
over the long run [Kuznets, 1953; Lampman] , but the magnitude of this 
development cannot be directly assessed from the data available to me. 
Variation In annual earnings Inequality arises from the Interaction of 
supply and demand factors that affect both the personal allocation of 
time to market activity and wage rates as Influenced by life cycle 
human capital Investments. An Integrated explanation of this process 
does not now exist, but the conceptual and econometric framework for 
such an explanation Is beginning to emerge. 
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DATA APPENDIX 



ERIC 



Published data fro. the annual Current Population Surveys (CPS) 
and the 1940 Census 5 percent sample are used in the paper. To estimate 
average income levels and inequality (variance of the logarithms of 
income) from the frequency distribution of incomes by size classes, 
one must make some assumption as to the distribution of incomes within 
sire classes. T^is problem is most obvious with regard to highest in- 
come size class that has no upper bound. Distributions of earnings 
are often approximated by the log-normal distribution. H^, oh, 
where . and a' are the mean and variance of the logarithms of income. 
The density function for income y may then be defined as 



dA(y 1 H, a^) - 0. y < 0 



2 

dA(y I oh 7=r Exp 

ya/2 TT 



flop - 
2 a' 



dy. y > 0 



Maximum likelihood estimates of . and a' were calculated by minimizing 
the negative log-likelihood function, 

nI^:^ — ) - N\ 



i(H, a^) - - E \ log 
i-1 



with rasp.ct to . and a. where M is the number of income aiz. claa.es, 
m, the frequency of observations in each cla... N C) standard normal 

A ^r,A 0 the loas of the upper and lower 
distribution functions, and u^ and the logs o 

limits respectively of each income size class. 
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The method of Davldon as modified by Fletcher and Powell and 

Stewart was used to perform the nonlinear minimization of the negative 

log-llkellhood function* The mean and variance of Incomes within 

Income size classes were then calculated on the basis of the log-normal 

2 

distribution Implied by the maximum likelihood estimates of ^ and a 
using the moment generating function. 



where 



y^dA(y I ^i, ah 



1,2 2 

Exp (kH + 



The mean of the entire frequency distribution was then calculated, 
uaing the above estimates of the mean and variance of the income-size 
classes weighted by the actual class frequency distribution. The 
variance of the logarithms of income was then reestimated assuming, 
for lack of a better method, that incomes within each size class were 
concentrated at the estimated class mean. 
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FOOTNOTES 

1. Assuming that the measure of social welfare derived from the 
personal distribution of Income Is Invariant to proportionate changes 
In all Incomes (the real value of mean Income also enters social welfare) » 
Atkinson proposes a class of social utility functions defined as 

1-c 

U(y) « A + B , e 1 

and 

U(y) - log^ (y) ,6-1 

where y Is Individual Income, U(y) Is the social utility produced by 
this Income » A and B are shift and scale parameters, and e a measure 
of Inequality aversion. In discrete form this function Is shown by 
Atkinson to Imply an Index of Inequality, I, which Is useful for ranking 
distributions: 

I - 1 - jZ 0 f (s-i)! 

where M* Is the mean Income and € ^ 0 to Insure concavity. For e « 0, 
Income are simply summed, with no regard to how they are distributed, 
whereas for e ■ 1^ transfers from the rich to middle class are weighted 
equally with those from middle class to poor« Most conventional 
measures of Inequality, such as the Glnl coefficient or coefficient 
of variation, rank distributions approximately as though 6 « 1, The 
Index of Inequality has the attractive property of being the share of 
Income that would be required to yield the current level of social 
welfare If Income were distributed equally. 
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2. Thell uses a measure of inequality which is similar if the 

2 2 

distribution is log normal, T • a /2 where a is the variable of the 
logarithms of the variate» e.g. » incoae* 

3. If some sources of inequality are required as incentives 

to sustain an efficient allocation of resources » society must arrive 
at a trade-off between (growth in) income level and inequality to 
obtain a static (dynamic) optimum (see H. Johnson). Thus, perfect 
equality is an infrequent social goal, because it probably implies 
socially undesired levels and patterns of resource accumulation and 
allocation , respectively • 

4. See Becker [1964, 1967]; Becker and Chiswick; Chiswick [1968, 
1971]; Chiswick and Mincer; and Mincer [1958, 1962, 1970a, 1970b, 
1971]. 

5. If labor earnings for the i^^ individual, Y^, are equal to 
man's innate earnings potential, Y^, and a return, r^, on the cost of 
his training, C^, then 

and where training is measured in time-equivalents (years) as S^, the 
earnings function becomes 

Si 

Y - Y (1 + r.) ^ . 

1 O 1 

Taking logarithms of both sides gives the approximation where is 
small of 



log y^ - log Y^ - r^ 
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If Y , S. and r. are uncorrelated, the log variance of earning is 
o 1 1 

expressed as 



The log variance of earnings is expected to be positively related to 
the variance in training and returns on training, Co the level of 
training and the rate of return, and the covariance of the two. Inter- 
correlations between the rate of return on human capital (ability) 
and the amount of training (opportunity) modify the model's predictions 
as to how the level of training (schooling) will influence the log 
variance of earnings [Becker, 1967]. See also Mincer [1970a, 1970b] 
for elaboration of framework to include postschooling investments in 
training. 

6. See Friedman [1952] for original approach to problem and for a 
recent elaboration of this scheme see Seneca and Taussig. 

7* The classic example of this problem is noted by Goldsmith, 
Kuznets and Brady, among others, in comparing inequality before and 
after the Second World War. The "undoubling" of composite families 
after the war created the impression of relatively increased in- 
equality among families, because the newly "visible" eld and young 
household units were disproportionately at a relatively low income 
level. 

8. Inequality, as measured by the log variance, is often oi 
similar magnitude when based on these different current concepts of 
income. In 1969, for instance, among all men with some of the speci- 
fied income, the log variance of total income was 1.163, and wages 



a 



2 2 
log " ^log Y^ 




+ S a 




and salaries 1.203; Average Incomes are also nearly identical in 
this 'car. Bat, of course, this does not imply that the same explana- 
tion of inequality should hold for different concepts of income. 

9. Income in kind referred in the past largely to home produced 
food and fuel and such barter arrangements as employers saw fit to 
use> whereas today probably the bulk of these transfers occur under 

the postwar incentives of tax shelter such as business expense accounts, 
and employee fringe benefits and options. Their -^nitude and dis- 
tribution are unknown, but I hazard to guess that their j^ersonal dis- 
tribution is positively correlated with money income, and hence increase 
real Income inequality. 

10. Minimum wage legislation [Kosters and Welch] and income 
maintenance programs [Greenberg and Kosters J may permanently preclude 
some wage offers and increase some wage expectations, respectively, 
adding to the persisting 3evel of frictional unemployment. 

11. Mincer [1970b] has estimated this partial correlation between 
weeks worked and education from the 1960 Census 1/1000 Sample. 

12. Holding age weights (nximber of individuals with incom« 
in a particular tmn year aga group) constant, and allowing only 

the relative siie distributioii of incomes in each group to vary, the 
increase in inequality with 1947 population weights is 15 percent 
from 1947 to 1970 for males 25 to 64. 

13. The tautness of the labor market influences not only the 
proportion of the civilian labor force fully employed, it is rlso 
likely to affect the inequality (structure) of earnings among those 
fully employed [Schultz, 1968, 1969]. Thus changes in income inenuality 
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araong the fully employed from 1939 to 1967 in*y tend to overstate 
secular trends between two years of equal unemployment. In 1967 
unemployment was less than one-fourth the level recorded In 1939: 
3.8 versus 17.2 percent of the civilian labor force. 

14, 1967 income data are also available and are cons: stent with 
all relationships noted for earnings (Table 4). 

15, The small size of the cells in th* ^.e-way tabulations of the 
Current Population Survey from which my estimates were derived imply 
that sampling variability is a serious shortcoming of these estimates. 

16. Demand determined factors include both those operating 
through market employment opportunities and, particularly for secondary 
workers, those factors that influence nonmarket productivities. Mincer 
[1970b] is justified in maintaining that the higher incidence and 
greater cyclical variability of unemployment among less schooled groups 
is another incentive, and hence return » to obtain more schooling. Also, 
the more schooled person may have a stronger pecuniary incentive to 
avoid tmemployment (and postpone retirement, etc.) because of the 
greater opportunity cost it entails for him relative to the less 
schooled. These may be viewed as supply factors influencing the time 
persons work, but their importance apart from demand factors Is moot. 

17. It is also more difficult to invoke the "quality" of school-- 
ing argument used to account for part of racial earnings differences 
[Welch, 1967; Wohlstetter and Coleman] when analyzing sex earnings 
differences* The quality or cost of schooling is probably quite 
similar for men and women, but their different courses of study may 
have quite different pecuniary value to the market activities they 
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later engage in. Hence, the consumption and Investment components 
of education may differ by sex. 

18. Differences In the occupational mix of men and women would 
certainly "account" for a significant share of the earnings differences 
shown in Table 7. But this fact doesn't explain why more women than 
men tend to be found In lower paying occupations. Are women Inclined 
to choose jobs where earnings are low and training limited (I.e., 
supply determined) or are employers Inclined to choose women for such 
Jobs (I.e., demand determined)? I have not seen any adequate analysis 
to answer this Important question. 

19. Becker's [1964, p. 76] calculated rate of return on native 
white male college education was 14.5 percent for 1949 assuming that 
the secular rate of growth In earnings was 1.25 percent. A growth 
factor of at least 4 percent, as Implied here for men of all schooling 
groups, would have Increased by one-fifth his estimated rate of return. 

20. This growth in inequality among the younger age groups is 
undoubtedly due in part to the increase in the variance of schooling 
and postschooling investments within this age group. With reference 
to Table 4, the sharp increase in inequality among men 20-24 between 
1939 and 1967 must be largely a function of the increase in the pro- 
portion of this group attending school from 7 to 32 percent, respec- 
tively. 

21. Chiswick and Mincer include in their regression equation 
the predicted inequality (based on supply and demand factors) and 
also a time trend in linear and quadratic form. The statistical 
significance of the two trends in time suggests that systematic 
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changes In Inequality have occurred over the postwar period and should 
be accounted for by theoretically more appropriate variables than 
time and time squared. 

22, See Altchlson and Brovn (pp. 7-13, 51-52, 87-88, 107-115) for 
development of the relationships used here and a description of addi- 
tional properties of the log-normal distribution. 



